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Analysis of neural computation during sequence recognition and prediction in
primary visual and auditory cortices.
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Sensory perception often requires recognition and prediction of temporal
sequences of sensory inputs. Neural networks processing the perception involves several subtypes of
neurons, but little is known on how each subtype encodes the sequences. To answer this, we are
developing methods to monitor neural responses in the cerebral cortex of awake mouse and to classify

the neurons into either excitatory or inhibitory subtype. By expressing a calcium indicator,
GCaMP6F, into several cortical sites, we could monitor the activity of neurons during performance of
a behavior task by two-photon calcium imaging. In addition, we found that immunohistochemistry
combined with recently reported CUBIC technique could localize the position of a subtype of neurons
in a fixed brain area involving the imaging regions. We started to record the neural responses in
the visual or auditory cortex during spatiotemporal sequence recognition and prediction, and to
identify the subtypes of the neurons.
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